S4 Text.

Ultradian endocrine model

The system of equations of the glucose-insulin interaction model is given by Egs. (S6) and
(S7) for which the major parameters include: (i) E, a rate constant for exchange of insulin
between the plasma and remote compartments; (ii) I, the exogenous (externally driven)
glucose delivery rate; (iii) ¢,, the time constant for plasma insulin degradation; (iv) t;,
the time constant for the remote insulin degradation; (v) 4, the delay time between plasma
insulin and glucose production; (vi) V,,, the volume of insulin distribution in the plasma; (vii)
V;, the volume of the remote insulin compartment; (viii) Vj, the volume of the glucose space
[1,2]. Nominal values of the model parameters are given in S3 Table. Further, in Eq. (S7),
f1(G) represents the rate of insulin production; fo(G) represents insulin-independent glucose
utilization; f3(I;) represents insulin-dependent glucose utilization; fy(hs3) represents delayed
insulin-dependent glucose utilization.
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where f; — f; and the nutritional driver of the model I (t) are given by
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where I (t) is defined over N discrete nutrition events [3] with & as the decay constant and
event j occurs at time ¢; with carbohydrate quantity m;.



The nutritional driver of the model is the intake I5(¢) defined over N discrete nutritional
events given in Eq. (S7)f. To generate the synthetic data for training, the system of ODEs
is solved using odeint from time ¢ = 0 to t = 1800 min with the initial conditions given
as x(0) = [12.0 (pU/ml) 4.0 (pU/ml) 110.0 (mg/dl) 0.0 0.0 0.0] and three nutrition events
given by (¢;,m;) = [(300,60) (650, 40) (1100,50)] (min, g) pairs.
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